Quantification of particles of lethal mercury in mouse viscera: high-resolution study of mercury in cells and tissues.
To investigate the early visceral distribution of mercury (Hg), we have intraperitoneally injected a lethal dose of HgCl2 that killed BALB/c mice within 2-4 min. Scanning electron microscopy coupled with X-ray microanalysis (SEM-XRM) was used to detect and quantify Hg in situ in different organs. The highest density of Hg was seen in the liver (60.9+/-24.9 Hg particles per mm2 of tissue); this density was three and six times higher than those of renal or splenic Hg, respectively. Hg was scarce in the lungs and absent in the brain. Considering the relative weights of mouse viscera, our quantitative data show that the liver captured 89% of the visceral Hg; the kidneys captured 8.5% and the spleen just 1.7%. SEM-XRM revealed that most of the visceral Hg was associated with resident macrophages, a few Hg dots being detected on the surface of erythrocytes. We conclude that: (i) most intraperitoneally injected Hg was captured by liver Kupffer cells within minutes of injection; (ii) a 10-fold lower density of Hg particles was observed in the kidneys, and a 50-fold lower deposition of Hg was found in the spleen; (iii) SEM-XRM is an adequate method to quantify microparticles of Hg in tissues and cells.